socioeconomic surveys conducted by the National Institute of Statistics (National Institute of Statistics, Directorate General for Health [Cambodia] , and ORC Macro 2000; Huguet et al. 2000 ; National Institute of Statistics 1997). The current study relies on the 2004 Survey of the Elderly in Cambodia. This survey, the first of its kind, employs a representative sample of adults aged 60 and older living throughout Cambodia. The project that generated the survey is a joint effort between the University of Michigan, the Population Council, and the Royal University of Phnom Penh. One of its goals is to provide much-needed information on the health conditions of Cambodia's elderly population. The analysis provided here presents some basic descriptive, comparative, and explanatory findings.
The current study has several aims. First, it examines survey responses to a series of items related to activities of daily living (ADL). ADLs are functioning tasks necessary for self-maintenance and daily survival; an inability to conduct an ADL can be classified as a functional limitation. Second, it compares these with prevalence rates found from surveys conducted in other Southeast Asian countries. Third, ADLs are employed to estimate years of active life expectancy (ALE). Finally, correlates of ADL limitations are examined via multivariate equations using a small number of standard demographic predictors. Specifically, previous research across a number of populations has suggested that younger age, being male, being married, and having higher socioeconomic status (for example, having high levels of education and income) are associated with a lower likelihood of reporting a functional limitation (Crimmins, Hayward, and Saito 1996; House et al. 1990; Kaplan 1992; Manton 1989; Melzer et al. 2001; Pol and Thomas 1992; Preston and Taubman 1994; Rogers, Rogers, and Belanger 1992; Strawbridge et al. 1992; Zimmer et al. 2002) . In the developed world, particularly the United States, rural residence has been shown to be associated with better health outcomes (Gillanders, Buss, and Hofstetter 1996; Verheij 1996) . Since urbanites generally have higher socioeconomic status and better access to health care, this finding presents a paradox. But the finding is often attributed to the stronger social cohesion and family integration and higher levels of social support found in rural areas. The situation in developing countries is less clear, in part due to a lack of empirical research on the topic (Harpham et al. 2003) . In general, urban dwellers in developing countries have higher socioeconomic status and much better access to health care, although there is also evidence that some chronic health disorders related to lifestyles, such as heart disease and diabetes, are on the rise in rapidly developing urban areas. Rural areas in Cambodia are lacking in health infrastructure, a circumstance that quite likely influences health outcomes, such as functional status. These factors (age, sex, marital status, socioeconomic status, and urban/rural residence) represent some of the most important demographic correlates of functional status, and the present analysis will examine them to ascertain whether they are related to the health status of the Cambodian elderly population in expected ways.
FUNCTIONAL LIMITATION AND ACTIVE LIFE EXPECTANCY
According to a popular conceptualization of disablement, disability refers to the loss of capacity to carry out usual and necessary functional tasks that allow individuals to maintain themselves within a given environment, such as rising from bed or shopping for food (Deeg, Verbrugge, and Jagger 2003; Verbrugge and Jette 1994; World Health Organization 1990) . Functional status refers to the ability to perform tasks that are necessary within a particular environment, and a functional limitation can be considered as a gap between physical ability and the demands of the environment (Verbrugge and Jette 1994) . For instance, in order to rise from bed, an individual must have a certain physical capacity, but the type of bed one sleeps in may influence performance. An individual in a poor country who sleeps on a mat on a hard floor may be more functionally limited than an individual in a developed country who sleeps on a raised bed. Subsequently, the individual sleeping on a mat on a floor may have a greater need for assistance than does another individual with similar physical abilities. Functional tasks such as shopping for food may involve a larger array of environmental circumstances, such as the location of a market and the condition of infrastructure like transportation and road conditions. Because functional status refers to the ability to perform necessary tasks, it is a principal indicator of wellbeing, and accordingly is an excellent starting point for evaluating the health of an older population of which little is known.
The current analysis employs ADLs, a standard set of functional status items that are obtained through self-reports on surveys (Katz et al. 1963) . These are functional tasks necessary for self-maintenance. The inability to perform one of these tasks is defined as a functional limitation. ADLs have been used in numerous surveys among many types of populations. The 2004 Cambodian survey includes four common ADLs-getting up from lying down, eating, bathing, and dressing-all of which are used in the current study.
Active life expectancy (ALE) refers to the number of years an individual can expect to live without functional limitations such as those measured using ADL (Katz et al. 1983) . It combines information on functional status and mortality and is unaffected by the age structure of a population; thus, it is an ideal tool for comparing the health of different population groups, such as males versus females. ALE is becoming widely used in international research and, therefore, estimates obtained from one population can be readily compared with others (Mathers 2002; Saito, Crimmins, and Hayward 1999; Saito, Qiao, and Jitapunkul 2003) . In addition to examining expected life without limitations, ALE can also assess expected life in a variety of functional states, such as without any functional limitations, with moderate limitations, or with severe limitations.
METHODS

The 2004 survey of the elderly in Cambodia
Between April and October 2004, a sample of 1,273 randomly selected adults aged 60 and older living throughout Cambodia were interviewed. The survey was designed to determine: 1) the living conditions and economic, social, and physical well-being of older adults and their families; 2) their health and material needs; 3) the impact of Cambodia's turbulent history on their current situation; and 4) the impact of the AIDS epidemic on older adults as parents of offspring who succumbed to the disease. Interviews were conducted in the homes of older adults by students and staff from the Royal University of Phnom Penh. The survey took about one hour to complete and yielded extensive data on the abovementioned topics. In a very small number of cases where older adults were incapable of responding to questionnaire items, the surveys were completed using a family member as a proxy.
A multiple-stage systematic probability sample was conducted in two steps, the first in Phnom Penh and the second in other provinces. Of Cambodia's 24 provinces, six were chosen for the study. These six provinces are the highest populated and include over 50 percent of the country's population: Battambang, Kampong Cham, Kandal, Phnom Penh, Prey Veng, and Takeo. Within Phnom Penh province, administrative villages were chosen using a listing provided by the National Institute of Statistics (2000) . Within each village there was a random selection of two enumeration areas. Interviewers were first sent to the enumeration areas to identify households containing an older adult. Staff from the Ministry of Planning in Phnom Penh assisted by providing maps of enumeration areas and training for the interviewers. Several weeks later, interviewers returned to randomly selected households to conduct an interview. Within the five other provinces, sampling involved first a systematic selection of districts, then communes within districts, and finally villages within communes. Once villages were selected, the sampling procedure continued in the same fashion as in Phnom Penh.
The total sample is over-represented in Phnom Penh, so a weighting procedure is used to adjust. The final weighted sample is representative of the six provinces. Since only one person per household was interviewed, those living in households with a single older adult have a higher probability of being selected than households with two or more older people. Therefore, an additional weight adjusted for the number of older adults living within households. Analysis was performed to determine whether the weighted sample matched other representative surveys in Cambodia, such as the 1998 census, the 2004 Intercensal survey, and the 2000 Demographic and Health Survey, and the current sample was found to be similar with respect to basic demographic characteristics. More information on the survey, sampling, and weighting is provided in Knodel et al. (2005) .
Measures
The current analysis focuses on four activities of daily living. Specifically, respondents were asked whether they had any difficulty eating, bathing, dressing, and getting up from lying down. In addition, if a difficulty was reported, individuals were asked whether they had a little difficulty, a lot of difficulty, or so much difficulty that they could not conduct the task at all. I define the reporting of a difficulty of any severity as a functional limitation. In the analysis that follows, I report the percent who have a limitation with at least one of the four items and with specific items. I also refer to the percent reporting severe limitations, defined as having a lot of difficulty or being unable to conduct a task.
A Cronbach's alpha reliability test on the four ADLs yields the value .769. A principal components factor analysis shows that the four load highly onto a single factor, with a 2.495 eigenvalue explaining 62.4 percent of the variance. A correlation matrix shows correlation coefficients between items ranging from .45 to .80. Hence, the four are well associated, although they are not completely correlated.
For multivariate equations, I examine several correlates. Age is a continuous variable in multivariate models, although it will be categorized for descriptive analyses. Sex is coded as female versus male and marital status as married versus not married. Place of residence is coded as either rural or urban, based on the Ministry of Planning classification of the village of residence (National Institute of Statistics 2000). Two indicators of socioeconomic status are literacy and income satisfaction. Literacy is a threecategory measure created from a question on ability to read, with categories illiterate, somewhat literate (those who can read but not well), and literate. Reliable measures of income are difficult to obtain from older adults in Cambodia, so a replacement for actual income is a survey item that asked respondents whether they were satisfied with their current income. A four-category measure includes being unsatisfied, somewhat satisfied, satisfied, and having missing data. The last category is included because of a fairly high number of missing responses for this item (3 percent), likely the result of proxy respondents. Table 1 presents distributions for these covariates by sex, with p-values provided to show whether the distributions differ by sex.
Analysis
I begin by reporting limitation prevalence rates for individual activities of daily living and for combinations of ADLs. I then compare the prevalence of specific ADL limitations with rates reported from other surveys conducted in the region. Next I calculate active life expectancy. This requires division of the sample into various functioning states. Using terminology that is common in ALE analyses, I define an active state as being able to perform all four ADLs, or having no functional limitation, and an inactive state as having a limitation with at least one of the four. Further, I subdivide inactive into having moderate or severe limitation. Respondents with moderate limitation report a little difficulty with tasks, and those with severe limitation report a lot of difficulty or they are unable to conduct a task.
Calculations of ALE can be based on prevalence-based life tables when only crosssectional data are available, or on multi-state life tables when panel data are available. The current calculation is limited to the former, commonly referred to as the Sullivan method (Sullivan 1971) . The Sullivan calculation indicates the functional status of a population adjusted for mortality (Laditka and Hayward 2003; Saito, Crimmins, and Hayward 1999) . It decomposes life expectancy into life remaining in various functional states, determined by applying prevalence rates for functional limitation to an Lx column of a life table (Jagger 1999) . The result is an additional life table column that assigns person-years lived in various states of functioning. For the current study, prevalence rates by age and sex are determined from the 2004 survey of the elderly in Cambodia. Prevalence rates increase linearly with age, although there is some stochastic variation, and females report higher prevalence than males. Preliminary analyses showed no significant age-by-sex interaction. Therefore, the most useful estimation of ALE comes from the smoothing of prevalence rates by age and sex using a maximum likelihood procedure that regresses functional limitation probabilities on age and sex. The variances of prevalence rates are then used to determine standard errors and confidence intervals for the ALE estimates (Jagger 1999) . I use an abridged life table from the National Institute of Statistics (2004) .
Finally, I employ logistic regression equations to examine demographic correlates of functional limitation. Here I present the odds of reporting individual ADL limitations, any limitation, and any severe limitation, by age, sex, marital status, literacy, satisfaction with income, and rural/urban residence. Table 2 shows prevalence rates for limitations using the four ADLs included in the survey and rates for similar items obtained from surveys of older adults conducted between 1989 and 1996 in four other Southeast Asian countries -Burma, Indonesia, Philippines, and Thailand. In addition, the percent reporting at least one of the limitations is included. Item wording is generally comparable, but any differences are noted at the bottom of the table. Two of the other surveys (Philippines and Thailand) included people aged 50 and older, but I include only those 60 and older in the table. P-values obtained from difference in proportion tests are provided to show whether prevalence rates from the other four countries are statistically different from those found in the Cambodian survey. (Because the surveys from the Philippines and Thailand did not ask about getting up from lying down, the difference in proportion test for any limitations in Cambodia versus these two countries considers only eating, bathing, and dressing.)
RESULTS
ADL limitation prevalence rates
For Cambodia, the highest prevalence for any single item is for getting up from lying down, with nearly 19 percent of older adults reporting a limitation. Many fewer have limitations eating (9 percent), bathing (8 percent), or dressing (6 percent). A similar item also has the highest prevalence in Burma and Indonesia, the only other surveys to ask about getting up from lying down, although the question in the latter two countries asked about getting up from bed. Similarly, dressing is the least frequently reported limitation in three of the four other surveys. However, the prevalence rates for each of the ADL limitations are higher in Cambodia than in any of the other four countries. In some cases, the differences are moderate. For instance, there is no statistically significant difference between Cambodia and the Philippines in the percent reporting bathing and dressing limitations. In other instances, Cambodian elders are much more likely to report limitations. For instance, only about one-third as many older adults in Indonesia and about one-half as many in Thailand report difficulties dressing.
I conducted additional analyses (not shown) to examine the structure of functional limitations. Those who reported only one of the four limitations were most likely to report problems getting up from lying down, but this tendency was not universal. About 16 percent of those reporting one limitation reported it to be eating, 8 percent bathing, and 1 percent dressing. Those who reported three of four limitations were most likely able to eat while being unable to conduct the other tasks. Still, between 10 percent and 20 percent of those able to do just one task reported that task to be either getting up from lying down, bathing, or dressing. Therefore, it is difficult to determine a hierarchy in this sample among the four ADLs. Looking first at the prevalence of having a limitation of any severity, women have higher prevalence rates for each of the four tasks. About 19 percent of men report a limitation with at least one task, compared to about 26 percent of women. As for severe limitation, women again have higher prevalence rates. About 11 percent of women report at least one severe limitation, compared to about 7 percent of men.
The percent reporting limitations increases fairly linearly with age, both for any severity and for severe limitation. The exception is the 75-79-year-old group, who appear less likely to report a limitation than would be expected. For instance, the percent reporting limitation of any severity with at least one ADL increases from about 12 percent among those 60-64 all the way to 44 percent among those 80 and older, with increases of about 10 percentage points per age group, except for virtually no increase when moving from the 70-74-year-old group to the 75-79-year-old group. Similarly, the percent with at least one severe limitation increases from about 3 percent to about 22 percent from the youngest to the oldest age group, with the 75-79-year age group again being an anomaly. I can think of no particular reason that this age group does not follow the generally linear path, except for the stochastic qualities associated with small samples. For this reason, later analyses smooth results by considering age as a continuous measure.
The relationship between age, sex, and functional limitation is further highlighted in Figure 1 , which plots the percent reporting any ADL limitation and any severe ADL limitation by the combination of age and sex. The figure shows a generally linear increase with age, with a few exceptions. It also shows men at each age group to be generally less likely to report ADL difficulties than women, and very little interaction between age and sex. The lowest prevalence occurs among 60-64-year-old men (6 percent report any and 2 percent report severe), and the highest among women aged 80 and older (53 percent report any and 24 percent report severe). It is curious that the leveling of prevalence rates at the 75-79-year age group is similar for both men and women and for both any and severe limitation. Table 4 presents estimates of active life expectancy with 95 percent confidence intervals. The first column of numbers shows total expected years of life remaining by age group. The next two columns show the number of years expected without a limitation (i.e., active life) and the number of years expected without severe functional limitation. Subtracting these latter two columns from the total expected years of life results in the last two columns: years expected with limitations and years expected with severe limitations. For both men and women, years of active life decline with age. Men aged 60-64 live 11.87 of their remaining 15.02 years without any limitation and 13.77 years without a severe limitation. Therefore, they live 3.15 years with limitation, and 1.25 years with severe limitation. Subtracting these last two numbers suggests that 1.90 years are spent with moderate limitation. The total active years and years without a severe limitation decline steadily with age, to 3.03 and 4.26 respectively for men 80 and older. Women aged 60-64 can expect 12.15 of their remaining 17.04 years of life to be spent without a limitation and 14.96 without a severe limitation. Therefore, they live 4.89 years with a limitation, 2.08 with a severe limitation, and 2.81 years with moderate limitation. Women's active years and years without a severe limitation decline with age to 2.91 and 4.48 respectively by age 80 and older.
Active life expectancy
Women, at each age, live longer than men, but there is less difference between the sexes in number of years without a limitation. For instance, men aged 60-64 can expect to live another 15.02 years, compared to 17.04 years for their female counterparts, a difference of about two years. But the female advantage in years without a limitation is merely about a third of a year, and the advantage in years without a severe limitation is a little over one year. The net result is that women live more years of life but also more years functionally limited. At age 60-64 a man can expect to live 3.15 years with a functional limitation, while the corresponding number for women is 4.89. At age 80 and older, a man can expect 2.28 years with a limitation and 1.05 years with a severe limitation. The corresponding numbers for women at that age are 3.17 and 1.59. Figure 2 transposes the results into percent of remaining life expected in various states of functional limitation. For both men and women, increasing age brings increasing proportions of life in states of moderate and severe limitation. For instance, women aged 60-64 can expect to live about 70 percent of their remaining years without any limitation. By age 80, less than half of their remaining years are spent without any limitation. The percent of time women spend with severe limitation increases steadily from about 15 percent at age 60-64 to about 25 percent by age 80 and older. Compared with men, women at each age can expect to spend a greater percentage of remaining life with any, with moderate, and with severe limitation. For instance, men at age 60-64 can expect about 80 percent of life, or about 10 percentage points more than women, to be spent in the active state, without any ADL limitations.
Predictors of ADL limitation
Finally, I turn to multivariate equations to examine some of the common demographic predictors of ADL limitation. I hypothesize that increasing age and being female increase the chances of having a functional limitation as measured by ADLs. We have already seen that this is the case among elderly Cambodians. I also assume that the unmarried, those living in rural areas, and those with lower literacy, education, and less satisfaction with income would be more likely to experience any and severe functional limitation. Table 5 presents the results in the form of odds ratios. The effects of age and income are fairly consistent regardless of the outcome. Specifically, higher age increases the odds of a limitation, and respondents who are somewhat satisfied and, more so, those who are not satisfied with their income are more likely to report ADL limitations than are those satisfied with their income. Those with missing information on the income variable, who are likely to be unable to answer the question because of severe mental or other health problems, are the most likely to report limitations.
Other results are less likely to be statistically significant, yet generally confirm the hypotheses. Women, those not married, and those in rural areas of Cambodia are more likely than others to report a limitation, other things being equal. Marital status has the strongest influence on dressing, a task for which married individuals may receive help from their spouse. Rural residence exerts its strongest influence on bathing limitation. Indeed, bathing facilities may be much more modern and easier to negotiate among those living in urban Phnom Penh than in the other provinces. As for literacy, the results are least confirming. Those who are semi-literate are more likely to report any limitation and problems getting up from a lying position than are those who are literate, but results comparing the illiterate to the literate are insignificant across the models. It is difficult to speculate why literacy has such a minimal association with ADL limitation, although possible reasons include selection effects, where the illiterate are less likely to live to old age. On balance, however, the direction of associations and the number of statistically significant findings suggest that associations between these variables and functional limitation are similar in Cambodia to associations found in other settings.
CONCLUSION
Cambodia has emerged from a long period of conflict and violence during which the country was isolated from the rest of the world. Only recently have data become available with which to examine the health conditions of its citizens. The current analysis employed a very recent dataset to assess functional status using activities of daily living and basic demographic correlates of functional limitation among older Cambodians. ADLs represent a suitable vehicle for an investigation of health status since they are common measures, they comment on the functionality of the older population, and they assess the ability to conduct usual and necessary daily tasks within a social environment. As such, ADLs are an indicator not only of functional limitation but also of physical and social need. The analysis also examined active life expectancy, which combines information on functionality with information on mortality and allows for projections of the functional expectations of the population.
In many ways, the results conform to presumptions. For instance, women and older individuals are more likely to report functional limitations than are men and younger individuals. At age 60-64, only about 2 percent of men report a severe limitation compared to about 6 percent of women. By age 80, about one-third of men report any limitation (moderate or severe) compared to about one-half of women. Those not married, those living in rural areas, and those with lower levels of socioeconomic status, the last measured according to level of literacy and satisfaction with income, are generally more likely than others to report limitations, although the measure of literacy is not as closely linked to ADL items as might be expected.
Analysis of ALE showed that women live longer than men, with the extra years of life being spent in states of both moderate and severe limitation. Moreover, as older Cambodians age, they can expect to spend a greater percent of their remaining years with ADL limitation, and a greater proportion of inactive or functionally limited years suffering from severe limitation. As an example, women aged 60-64 can expect to live an additional 17.04 years, 12.15 without any limitation, 2.81 with moderate limitation, and 2.08 with severe limitation. Women aged 80 and older can expect 6.08 more years of life, with only 2.91 of those being active or without any limitation, 1.58 with moderate limitation, and 1.59 with severe limitation. This means that the proportion of life spent with a functional limitation as measured by ADLs is 29 percent for 60-64-year-old women and 52 percent for women aged 80 and older, while the proportion of inactive or functionally limited life spent with severe limitation is 43 percent for women 60-64 years old and 50 percent for women aged 80+.
I compared ADL items from the Cambodian sample with items collected from surveys conducted in other Southeast Asian countries. Direct comparisons are always difficult given differences in culture, language, interpretation of survey items, survey administration, and question wording. Nevertheless, the results show substantially higher prevalence rates in Cambodia versus Burma, Indonesia, and Thailand, and moderately higher rates versus the Philippines. Several previous calculations of ALE have been conducted elsewhere in Southeast Asia (Saito, Qiao, and Jitapunkul 2003) . These comparisons are even more tenuous since some of the items used to define the active state differed from those in the current study. But it is worth noting that estimates of ALE provided by Lamb (1999) , which used ability to eat, dress, groom, walk, get out of bed, and bathe as items to measure an active state, reveal that elderly Cambodians live a substantially greater percent of their remaining years in a functionally limited state than do the elderly in Indonesia, North Korea, and Thailand and a moderately greater percent than those in Burma and Sri Lanka.
Is it reasonable that older Cambodians suffer from higher rates of functional limitation and have lower ALE than their counterparts in other Southeast Asian countries? Precise comparisons would require a much more extensive set of functional status items, which might include more objective measures such as physical performance tests. If elderly Cambodians are indeed more functionally limited, however, several possible reasons may be noted. First, no other country in the region has experienced the degree and type of social disruption that Cambodia has experienced. Previous research, cited earlier, suggested a number of ways in which war and social disruption lead to negative health outcomes. Second, with respect to many indicators, Cambodia is more underdeveloped than other countries in the region. For instance, Cambodia has a lower GNP and literacy rate than all other Southeast Asian countries with the exception of Laos (Population Reference Bureau 2004) . To the degree that socioeconomic development is related to health outcomes-for instance, through the delivery of health services-Cambodia could be disadvantaged in comparison to its neighbors in the region. Third, measures of functional limitation used for the current study incorporate aspects of the social setting. Limitations in ability to carry out activities of daily living are determined both by physical abilities and by the demands of the environment (Verbrugge and Jette 1994) . Environmental barriers that elderly Cambodians contend with, such as those related to impoverished living conditions and lack of household amenities, may make it more difficult for them to conduct usual and necessary daily activities in comparison to the elderly living elsewhere. Consistent with this notion, this study showed that functional limitations are less frequent among the elderly living in urban areas, where housing and other facilities tend to be more modern.
The main contribution of the current study is the reporting of a basic measure of health among a population about which little is known. Further work is necessary to fully define the health status of Cambodians, identify the determinants of health in the country, and place the health environment within a larger regional framework. I earlier cited a WHO orientation that conceptualized disability as caused by physical and mental impairments, which are in turn the consequences of particular diseases. Examination of impairments and disease status would undoubtedly help to inform the issue. Another area of inquiry is suggested by the trends in functional limitation by age revealed in the current study, which were found to be relatively linear, with curious variations occurring among those aged 75-79. Variation in the linear trend may be a function of sampling error, although it raises questions about possible links between historical circumstance and health outcomes. It is possible, for instance, that certain age cohorts were differentially influenced by earlier life conditions related to Cambodia's violent history and the accompanying epidemiological conditions. Research examining these long-term effects on health outcomes would obviously be useful for understanding determinants of health at older ages in regions of the world characterized by instability and for guiding policy and planning in these regions. 342.2*** 376.9*** 243.9*** 95.4*** 185.9*** 287.2*** *** p< .01 ** p < .05 * p < .10
